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In the first place, there is necessarily a complete symmetry round the direction of the force. The disturbance, consisting of transverse vibrations, is propagated outwards in all directions from the centre; and, in consequence of the symmetry, the direction of vibration in any ray lies in the plane containing the ray and the axis of symmetry; that is to say, the direction of vibration in the scattered or diffracted ray makes with the direction of vibration in the incident or primary ray the least possible angle. The symmetry also requires that the intensity of the scattered light should vanish for the ray which would be propagated along the axis; for there is nothing to distinguish one direction transverse to the ray from another. The application of this is obvious. Suppose, for distinctness of statement, that the primary ray is vertical, and that the plane of vibration is that of the meridian. The intensity of the light scattered by a small particle is constant, and a maximum, for rays which lie in the vertical plane running east and west, while there is no scattered ray along the north and south line. If the primary ray is unpolarized, the light scattered north and south is entirely due to that component which vibrates east and west, and is therefore perfectly polarized, the direction of its vibration being also east and west, Similarly any other ray scattered horizontally is perfectly polarized, and the vibration is performed in the horizontal plane. In other directions the polarization becomes less and less complete as we approach the vertical.
The observed facts as to polarization are thus readily explained, and the general law connecting the intensity of the scattered light with the wavelength follows almost as easily from considerations of dimensions.
The object is to compare the intensities of the incident and scattered light, for these will clearly be proportional. The number (i) expressing the ratio of the two amplitudes is a function of the following quantities:—(T the volume of the disturbing particle; (r) the distance of the point undei consideration from it; (X) the wave-length; (b) the velocity of propagation o: light; (Z>) and (D') the original and altered densities: of which the firsi three depend only upon space, the fourth on space and time, while the fiftl and sixth introduce the consideration of mass. Other elements of th< problem there are none, except mere numbers and angles, which do no-depend upon the fundamental measurements of space, time, and mass. Sinc< the ratio (i), whose expression we seek, is of no dimensions in mass, it follow! at once that D and D' occur only under the form D: D', which is a simph number and may therefore be disregarded. It remains to find how i varie with T, r, \ b.
Now, of these quantities, b is the only one depending on time; an( therefore, as i is of no dimensions in time, b cannot occur in its expression.
Moreover, since the same amount of energy is propagated across al spheres concentric with the particle, we recognize that i varies as r. It i83.                         11                           § Am. Jour. Math. u. p. 330, 1879. phase occurs, we could still use the expressions (2) and (3), merely understanding by b, c, e, f, factors which may be complex; and the same formal relations (4) would still hold good. These do not agree with those found by Stokes by the method of reversion; and the discrepancy indicates that, when there are changes of phase, the action of a thin plate cannot be calculated in the usual way.
